Background: Craniocervical artery dissection is an important cause of ischemic stroke especially in young and middle aged adults. In this study, we evaluated extracrainal and intracranial artery dissections in terms of etiologies, risk factors, stroke severity and functional outcomes. Methods: A total of 29 patients who were diagnosed with ischemic stroke due to extracranial or intracranial artery dissections were enrolled to this study. The ischemic stroke diagnosis was confirmed with diffusion weighted magnetic resonance imaging in all patients. Computed tomography angiography, magnetic resonance angiography and digital subtraction angiography were used to demonstrate the dissection. Demographic findings, risk factors and presence of trauma were evaluated. National Institute of Health Score Scale (NIHSS) was used for stroke severity assessment at disease onset. Functional outcomes were measured with Modified Rankin Scale (mRS) at the 3rd month. Results: Fifteen patients (51.72%) had carotid artery dissections while 12 patients (41.37%) had vertebral artery dissection (VAD), 1 (3.4%) had basilar artery dissection (BAD) and both VAD and BAD were seen in 1 patient (3.4%). Coagulopathy was detected in 12 patients (41.37%). Connective tissue disease was suspected in 3 patients (10.3%). In 6 patients, dissections occured after trauma. Nineteen patients (65.51%) presented with somatosensory deficits. The 3rd month mRS scores were in the range of 0-2 and no significant correlation was found in terms of risk factors, etiology and trauma history. Conclusion: Arterial dissection should be kept in mind for the clinical presentation of ischemic stroke in young adults. We think that better understanding of the risk factors, etiologies and clinical presentation of the dissections and early diagnosis-proper treatments might yield improved clinical outcomes.
INTRODUCTION
Craniocervical artery dissection was reported to be an important reason for the stroke in young adults with a prevalence of 20% 1 . In a study performed with 1008 stroke patients aged between 15 to 49 years, the dissection rate was 15% 2 . The dissection can be seen via computed tomography angiography (CTA) or magnetic resonance angiography (MRA) but the golden standard is conventional angiography. The classical finding is the double lumen image which is not frequently obvious. The most common finding is the irregular or conical narrowing of the lumen which is seen in 60% of the cases. The consequent ischemic findings in the relevant structures might be due to narrowing or occlusion of the lumen or secondary thrombotic events 3 .
The dissections can be spontaneous or posttraumatic. It can be seen after major traumas, simple physical activities or coughing 4 . The clinical presentation might be with local symptoms like Horner's syndrome or ischemic conditions like transient ischemic attacks or stroke. The vascular wall vulnerability is important in the pathophysiology of especially spontaneous cases. The association between the connective tissue disorders and dissections supports this knowledge 5 . In a study conducted with 65 cases, the skin biopsy was confirmed the connective tissue disease in 55% of cases 6 . Recently, the role of mild to moderate hyperhomocysteinemia has attracted attention in the carotid artery dissections (CAD) 7 . Moreover, the genetic contribution to the pathophysiology of the CAD seems to be high 8 . Another important issue related to this topic was that the target was young adult population which brings out social and economic problems. This is especially important because the early diagnosis and treatment can decrease both mortality and morbidity. Therefore, recognizing risk factors and the clinical characteristics of disease are so valuable 9 .
There are a few studies evaluating both intracranial and extracranial dissections according to the clinical features and possible stroke mechanisms 10, 11 . Chen et al reported that intracranial dissections were important causes of ischemic stroke, and displayed unique radiologic characteristics and specific stroke mechanisms compared with extracranial dissections 10 . In this study, we evaluated extracrainal and intracranial artery dissections in terms of etiologies, risk factors, stroke severity and functional outcomes. METHODS This retrospective study was performed with 29 ischemic stroke patients diagnosed with extracranial or intracranial artery dissections between 2011 and 2015. It was approved by our institutional ethics committee. Acute stroke diagnosis was confirmed with diffusion weighted magnetic resonance imaging (DW-MRI) in all patients. For the demonstration of dissection, CTA, MRA and digital subtraction angiography (DSA) were used. The presence of crescent sign in the T1 weighted MR images was used as a supportive finding in suspicious cases. The presence and localization of occlusions and pseudoaneurysms were recorded. The diagnosis was confirmed by Cervical Artery Dissections and Ischemic Stroke Patients (CADISP) criteria in all cases 12 . Presence of trauma, other classical risk factors, vasculitis, connective tissue diseases and coagulopathies were noted. Electrocardiography (ECG), transthoracic echocardiography (TTE) and in some cases, transesophageal echocardiography (TEE) were performed for the etiologic investigations. In the acute conditions, cardiac monitorization and/or rhythm holter monitoring was performed for rhythm abnormalities. In the evaluation process, National Institute of Health Stroke Scale (NIHSS) scores were used at the admission and Modified Rankin Scale (mRS) was used at the 3rd month control 13, 14 . Additional cranial nerve paresis or sensorial symptoms were noted. In the follow-up period, the progression or recurrence of the dissections were recorded. The association of etiological factors with the 3rd month mRS scores was also investigated. The study was approved by our institutional ethics committee (Desicion no: 4/36, date:21.02.17).
Statistical Analysis
Statistical analysis was performed using the SPSS 11.0 statistical software package (SPSS Inc., Chicago, IL, USA). Descriptive statistics are reported as frequencies and percentages for categorical variables and as mean and range for continuous variables. Comparison of the parameters between groups was performed using χ2 tests for categorical variables and ttest for continuous variables. P<0.05 was accepted for statistical significance.
RESULTS
The mean age of patients was 44.8±11.4 and 16 patients (55.7%) were male. Anterior circulation infarction was detected in 14 cases and posterior circulation in 14 cases. In 1 patient there was no diffusion restriction and the problem was intramural hematoma causing secondary local symptoms. The demographic characteristics of the patients were stated in Table 1 . Carotid artery dissection was found in 15 patients (51.7%) while in 5 cases, dissections were bilateral. Vertebral artery dissection (VAD) was detected in 12 (41.4%), and basilar artery dissection in 1 patient (3.4%). In 1 patient (3.4%), vertebral artery dissections In the laboratory tests, the lipoprotein levels were high in 2 patients. In 12 patients (41.4%), coagulation parameters were abnormal. Ten of these patients (34.5%) had homocysteine metabolism abnormalities, 1 had lupus anticoagulant positivity and 1 had decreased levels of Protein S. In patients with homocysteine metabolism abnormalities, 7 patients had methylenetetrahydrofolatereductase (MTHFR) gene mutation, and 4 patients had elevated homocysteine levels. 1 patient had both elevated homocysteine levels and MTHFR gene mutation. After the rheumatological evaluations, the diagnosis of vasculitis was confirmed in 4 (13.8%) patients. 3 of them had positive markers and 1 had diagnostic findings in imagings. Connective tissue disease was suspected in 3 of 29 (10.3%) patients. There were bilateral ICA dissections in 2 of them. Of these patients, 1 had marfan syndrome, 1 had osteogenesis imperfecta and 1 had fibromuscular dysplasia. TTE, TEE and holter examinations were performed to investigate the cardiac risk factors. Only in 1 patient, ventricle wall motility abnormality was detected and the rest of the patients were completely normal. Nineteen patients (65.5%) had admitted to the emergency with sensorimotor deficits. Local findings were present in rest of the patients. 6 (20.7%) of them had headache, 2 (6.9%) patients had ipsilateral Horner's syndrome and 1 (3.4%) patient had blurred vision with completely normal neurologic evaluation. Sixteen patients had cranial nerve palsies. Seven patients had a syndrome of lower cranial nerve palsies (with invariable involvement of cranial nerve XII with or without additional involvement of cranial nerves XI, X, and IX), five had palsy of cranial nerve V, and three had a syndrome of ocular motor palsies. Palsy of cranial nerve VII occurred in one patient. Clinical presentations, admission NIHSS scores and 3rd month mRS scores were listed in Table  1 . The mean NIHSS score was 4.24±2.92 for all patients. Older age and presence of more than 1 risk factor were significantly correlated with higher NIHSS scores. While the thrombolytic therapy was given to 3 patients, 23 patients were treated with anticoagulant therapy and 3 patients with antiaggregant therapy. The 3rd month mRS scores were between 0 and 2 in all of the patients. In 2 patients there was no recanalization after 3 months. Age, gender and risk factors had no significant correlation with the 3rd month mRS scores (p>0.05) (Table II) . 
DISCUSSION
Carotid and vertebral artery dissections are major causes of ischemic stroke in young to middle aged individuals in the fourth and fifth decades 15, 16 . Similar to the previous studies, 72.4% of our patients were below 50 years. The symptoms might be local or ischemic findings. Local symptoms are headache in 80-90% cases and Horner syndrome, pulsatile tinnitus and crania nerve paresis in other cases. The most frequent ischemic presentations are ocular and cerebral ischemia. Mostly encountered ischemic symptoms are hemiparesis, aphasia and amaurosis fugax 17 . Nineteen patients had sensorimotor deficits due to ischemic injury of the brain in our study. Other patients showed local symptoms, most of which were headache. In a study performed to investigate clinical presentations, etiologies and prognosis of dissections with 22 patients, 18 patients had cerebral infarction but none had hemorrhage. These results indicate that the dissections of cerebrovascular arteries result with ischemic stroke rather than hemorrhage 17 . Similarly, 28 patients had ischemic infarction and 1 had intracranial hemorrhage in our study. The patient had parenchymal hemorrhage and intracranial CAD. Previous studies showed that head and neck pain was the most common presentation in higher than 50% of patients while this ratio was 20.7% in our study 18, 19 . The most frequent symptoms in our study were sensorimotor deficits which were seen in 65.5% of patients. A similar finding was presented in a different study with a ratio of 45.5%. In that study the percentage of patients having both sensorimotor deficit and headache was 9.09% 17 . Dissections might be traumatic or spontaneous. The frequency of traumatic cases showed variation in different studies while it was 20.7% in our study 4, 8, 16 . The abnormalities in arterial wall structure are blamed in dissection pathophysiology with consistently higher rate of connective tissue disease in these patients. The weaknesss in arterial walls, whether traumatic or not, increases the risk of dissections 5 . The diseases causing vessel wall pathology such as Marfan syndrome, cystic medial degeneration, fibromuscular dysplasia, Ehlers Danlos syndrome, osteogenesis imperfecta type 1 and other connective tissue diseases are blamed in dissection etiology 16, 20 . In a previous study, fibromuscular dysplasia was found to be responsible from 15% of dissections while this rate was only 3.4% in our study 18 . The rates of Osteogenesis imperfecta and Marfan syndrome were equal to fibromuscular dysplasia in our study. Together with vasculitis cases, 24 .1% of our cases had vessel wall pathology.
The incidence of CAD is 1.7 per 100 000 and bilateral dissections occur less frequently 21 . Bilateral ICA dissections were seen in 5 patients (17.2%) and all of them had connective tissue diseases in our study. This implies that the vessel wall pathology should be investigated in especially bilateral cases. Hypercoagulation had a role in approximately half our patients (41.7%). The exact rate of pure homocysteine metabolism abnormality was 34.48%. Recently, mild to moderate hyperhomocysteinemia related with CAD draws attention7 and needs to evaluate in further studies. The relation between MTHFR gene mutation and CAD has been investigated in different studies 7, 8 , but the results were conflicting. Konrad et al stated that both hyperhomocysteinemia and MTFHR gene mutation might be regarded as risk factors for CAD 7 . Similar results were published by Luo et al 22 . However, some studies had found no significant relationship between CAD and MTFHR gen mutation 23, 24 . We have confronted a significant rate of homocysteine metabolism abnormality in our study and we think it might be an important issue that should be investigated in larger studies. Aneurysms due to traumatic carotid artery dissections are rare, but they are still more commonly seen from traumatic vertebral artery dissections 25 . Only 1 patient who had aneurysm due to traumatic bilateral ICA dissection in our study. The outcomes were good in CAD in most of previous studies. The recanalization mostly occured between 7 and 30 days. The recurrences were seen at most in the first months and the average 10 year recurrence risk was 11%. The recurrence was more common in young patients and the prognosis is better in this group. When all dissections were considered, 88% of cases had completed recovery with early diagnosis and treatment and the mortality was seen in only 10% of the cases 5, 16, 17 . There was no mortality in our cases and the rate of total recovery was 89.7% which was consistent with the literature. When the prognosis was evaluated, recanalization was seen in most of the patients in CTA images, which was consistent with the literature5 . This recanalization process was usually between 1 to 3 months. The treatment with either anticoagulation or antiplatelet drugs was evaluated for each patient especially according to the recanalization and continued for a minimum duration of 6 months. According to 3rd month mRS scores, all of our patients had good outcomes. We found no correlation between etiological factors and mRS scores. This result might be due to the relatively low number of the patients. The other possible reason of the better outcomes compared to the literature might be related to the early diagnosis and proper treatment. Otherwise, the absence of NIHSS scores at 3 months and admission mRS scores were other limitations of our study. We think that better understanding of the risk factors, etiologies and clinical presentation of the dissections and early diagnosis-proper treatments might yield improved clinical outcomes.
CONCLUSION
The clinical presentation in dissections may have variations. In the settings of stroke with somatosensory deficit in young adult population, dissections had to be considered. Cervical trauma must also be questioned. In bilateral dissections, clinicians should investigate connective tissue diseases and vessel wall pathologies. This study has showed that vessel wall pathologies with hypercoagulation were important in dissection etiology. We think that the relationship between homocysteine metabolism abnormality and dissection might be remarkable and studies with larger sample sizes are needed to evaluate this issue. Although dissections might result with mortality and morbidity, the prognosis is usually good and depends on proper early diagnosis and treatment.
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